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INTRODUCTION
This report was prepared for the Department's BASSCOMM work group to provide some
basis for discussing the role of boat electrofishing in statewide efforts to monitor and evaluate
bass fisheries. Contained in this report is a cursory comparison of two bass sampling techniques,
experimental angling and boat electrofishing. The comparison focuses on sampling efficiency
and stock assessment.

STUDY WATER
Hancock Pond (Denmark) is a 858-acre mesotrophic lake, with a maximum depth of 70 feet.
An oxygen deficiency usually develops in the lower to middle hypolimnion. The pond supports
a diverse and irregular bathymetry, providing abundant structure and micro habitats. Littoral
substrate consists primarily of sandy gravels, rocks and boulders. Macrophytes are relatively
sparse, occurring in only a few sheltered areas. Brown trout (Salmo trutta), smallmouth bass
(Micropterus dolomieu), and largemouth bass (Micropterus salmoides) constitute the lake's
principal fisheries. Many additional fish species common to southern Maine are also present. A
diverse piscivorous forage base is sustained by landlocked alewives (Alosa pseudoharengus) ,
rainbow smelt (Osmerus mordax), slimy sculpin (Cottus cognatus), minnow species (Cyprinidae)
and juveniles of other warmwater species, including yellow perch (Perea flavescens) and
common sucker (Catostomus commersoni).

PURPOSE
In 1997, largemouth and smallmouth bass were sampled in Hancock Pond as part of a state
wide effort to evaluate the 12 inch minimum length limit, which was adopted in 1992. As
stipulated by BASSCOM protocol, the accepted sampling method was angling with rod and reel
during the bass spawning season. The investigation described below arose from the need to
attain a desired minimum sample size of 100 smallmouths and 100 largemouths.
After expending 108 man-hours using experimental angling techniques, sampling objectives
had not been attained. Therefore, the remainder of the collection was attempted using the
Department's electro fishing boat. The purpose of this summary paper is to quantitatively
describe the relative performance of the electro fishing boat for sampling both largemouth and
smallmouth bass in Hancock Pond. The following three areas of investigation are discussed in
this paper: (1) comparison of angling and boat electrofishing bass collections rates; (2)
comparison of daytime and nighttime electrofishing bass·collection rates; and (3) comparison of
angling and electrofishing collections for relative size quality. .
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METHODS
Both species of bass were sampled during the daytime hours using conventional rod and reel
fishing tackle. Sampling by rod and reel at night was not undertaken. Angling was initiated on
June 5th and continued until July 12th. Bass were sampled on 9 separate days, by 1 or 2
two-person crews consisting of staff biologists and temporary personnel. Based on water
temperature data collected in 1997, the peak of smallmouth spawning on Hancock Pond was
estimated to be June 4th (Obrey, 1998).
Both species of bass were sampled with the electro fishing boat on July 8 and July 10.
Sampling on the 8th was undertaken exclusively at night between the hours of 2130 and 2430.
Sampling on the 10th consisted of both daytime and nighttime surveys. Daytime collections
were completed between 1630 and 1900 hours. Night sampling occurred between 2130 and
0130 hours.
The catch was enumerated by species and size for each collection method and each sampling
event. The duration of each sampling event was also recorded. Because the duration of
sampling events varied, bass collection rate information was normalized and presented as "bass
collected per man hour of sampling effort". Computed catch rate information provided a basis
to: (1) compare the relative success of daytime angling, daytime electrofishing and nighttime
electrofishing; and (2) predict the total effort that would be required to obtain the desired 200
bass sample on Hancock Pond. Minimum Stock Size 1 (MSS), Proportional Stock Density2
(PSD), Relative Stock Density3 (RSD), and Trophy Index4 (TI) were also calculated for each
collection method to examine the influence of each sampling strategy on estimates of bass size
quality and stock assessment.

RESULTS
Collection Rates
Boat electrofishing during daytime hours resulted in a combined smallmouth and largemouth
bass collection rate (4.6 bass/man hour) that exceeded the angling rate (1.3 bass/man hour) by 3.5
fold. Boat electrofishing at night yielded a combined smallmouth and largemouth collection rate
(8.8 bass/man hour) that was 6.8 times higher than that obtained by angling, and nearly twice
that attained by daytime boat electrofishing. Considerably higher collection rates were also
realized while daytime and nighttime electrofishing than were attained by angling, for each
species of bass (TABLE 1). A comparison of daytime and nighttime largemouth collection rates
indicated a lower rate was realized at night than during the daytime.

MSS: SMB=7"/LMB=8", 2PSD: SMB=l 1"/LMB=12", 3RSD: SMB=l5"/LMB=16", 4 TI:SMB=18"/LMB=20"
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Sampling Effort
Based on the aforementioned collection rates, attaiilment of the desired 100 smallmouth bass
sample objective in 1997 would have required 125 man-hours of angling effort or only 13 .3
man-hours of nighttime electro fishing effort. 200 man-hours of angling effort or only 76.9
man-hours of nighttime electro fishing would have been required to obtain a 100 largemouth bass
sample. In summary, sample collection by angling would have necessitated a 9.4 fold increase
(for smallmouths) and 2.6 fold increase (for largemouths) in effort over that required using
nighttime electrofishing techniques.

TABLE 1

SAMPLE SIZE, SAMPLING EFFORT, COLLECTION RATE, AND
SAMPLING EFFORT BY SPECIES AS A FUNCTION OF COLLECTION
METHOD

SMALLMOUTH BASS
Angling
(Day)
Boat E.F.
(Day)
Boat E.F.
(Night)

n = 88(61 %)

108

0.8

125

= 9(22%)

3.71

2.4

41.6

17.8

7.5

13.3

n

n = 133(37%)

LARGEMOUTHBASS
Angling
(Day)
Boat E.F.
(Day)
Boat E.F.
(Night)
Angling
(Day)
Boat E.F.
(Day)
Boat E.F.
(Night)

n = 56(82%)

108

0.5

200

n = 8(50%)

3.71

2.2

45.4

= 24(50%)

17.8

1.3

76.9

n

SMALLMOUTH AND LARGEMOUTH BASS COMBINED
n = 144(69%)
108
1.3

NA

n = 17(35%)

3.71

4.6

NA

n = 157(39%)

17.8

8

NA

* minimum stock size for SMB = 7" &

LMB

= 8"

Stock Assessment
A comparison of bass size quality, expressed as a percentage of bass that equaled or exceeded
MSS, revealed that angling yielded more and larger bass than day or nighttime electrofishing
(TABLE 1); 61 % of the smallmouths and 82% of the largemouths that were angled either
equaled or exceeded MSS. In contrast, the proportion of daytime electrofishing collections that
3

either equaled or exceeded MSS was 22% for smallmouths and 50% for largemouths. The
pro'portion of nighttime electro fishing collections that either equaled or exceeded MSS was 3 7%
for smallmouths and 50% for largemouths. A comparison between day and nighttime
electrofishing indicated no size-related disparity for largemouths. However, 68% (n=l5) more
smallmouths equal to or exceeding MSS were collected during nighttime electrofishing
operations than were observed during daytime sampling.
A comparison of PSD, RSD, and TI values revealed similar findings to those observed for the
aforementioned minimum stock size comparison (TABLE 2). Smallmouth PSD 11 and RSD 15 was
considerably higher for the angled collection than that obtained by night eletrofishing. Angling
yielded only a marginally higher estimated TI than estimated for night electrofishing. An
examination of computed largemouth PSD 12 , RSD 16, TI20 values revealed a comparable
relationship to that observed for smallmouths. Higher PSD, RSD, and TI values for largemouths
were associated with the angled collection. The small sample size (n=9 for smallmouths & n=8
for largemouths) obtained during daytime electro fishing was inadequate for PSD/RSD/TI
analysis and comparison.

TABLE 2

PROPORTIONAL STOCK DENSITY, RELATIVE STOCK DENSITY, AND
TROPHY INDEX VALUES BY SPECIES AS A FUNCTION OF
COLLECTION METHOD

COLLECTION METHOD
Angling
(Day)
Boat E.F.
(Night)
Boat E.F.
(Day)

COLLECTION METHOD
Angling
(Day)
Boat E.F.
(Night)
Boat E.F.
(Day)

PSD 11

RSD1s

Tl1s

56

35

4

31

15

3

small sample size

small sample size

small sample size

PSD 12

PSD16

Tl10

61

28

2

50

8

0

small sample size

small sample size

small sample size

An examination of bass size quality associated with the angled collection revealed a decline in
the number of smallmouths equal to or greater than PSD 11 (n=40) caught after June 20th
(approximate end of bass spawning season). Prior to June 20th, 57% of the angled smallmouth
catch equaled or exceeded PSD 11 (n=48). After June 20th, only 14% of angled smallmouths
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equaled to or exceeded PSD 11 • The percentage of largemouths equal to or exceeding PSD12
remained virtually the same .(pre = 48% & post= 52%) during both periods.

DISCUSSION
Several sampling and biological limitations likely account for the apparent "reduction" in bass
size observed for electrofishing collections. For example, the electrofishing boat used in this
investigation was constructed and equipped for sampling juvenile salmonids in shallow water
stream environments. Although the boat was equipped with lights and landing nets, these
accessories were not well suited for collecting bass in a deeper water environment. A relatively
fine mesh, shallow bagged net significantly impaired efforts to land bass, particularly larger
individuals. Often, larger bass were "rolled" but collection nets could not be agilely maneuvered
in the water, consequently many larger bass were not landed. Reduced visibility for net handlers,
as a result of some lighting "problems" also likely contributed to reduced collection success. In
addition, habitat conditions may also partially explain the observed disparity in size. The
abundance of smaller-size bass (particularly smallmouths) observed in the electro fishing
collection is consistent with the abundance of high quality smallmouth bass spawning and
nursery habitat. It is the author's opinion that during the daytime hours juvenile bass,
particularly the smallmouths, are well concealed within the abundant rocky habitat. As a result
these smaller bass are believed to be less vulnerable to terminal tackle presented by anglers, and
to a lesser extent electro fishing efforts. Even if terminal tackle selection is careful to minimize
selective bias for fish size, this bias may be difficult to overcome. Where juvenile habitat
abounds, smaller bass may be well concealed where presentations may not be visible. Angling
during the peak of smallmouth spawning (June 4th in 1997) is also expected to have resulted in
the collection of more mature and larger-size bass. Mature bass would be more vulnerable while
concentrated on spawning sites. Electrofishing operations were not undertaken until after the
spawning season was over. This factor may also account for a lower incidence of larger-size
bass in electrofishing collections.
As a point of interest, bass behavior in response to the approach of the electro fishing boat was
noticeably different during the day than at night. Bass pursued during the daytime were observed
avoiding the boat, and when applied, also the "electromagnetic field". Bass encountered at night
were more easily approached and appeared to be less "disrupted" by the "field". Smallmouths
were observed to be more active and vulnerable at night compared to the daytime. Largemouths
in the presence of cover appeared to be more vulnerable during the daytime.

It is the author's opinion that data collected by boat electro fishing, not withstanding the
previously discussed equipment and sampling limitations, yielded MSS, PSD, RSD, and TI
values that best characterize the bass population in Hancock Pond. Furthermore, attainment of
sampling objectives using electrofishing techniques would have been achieved with significantly
less effort than if collections were completed by angling. It is anticipated there will be increasing
interest in utilizing boat electrofishing to facilitate regional and statewide bass sampling
operations. As a result, scheduling conflicts are inevitable. BASSCOM should also consider
whether there are management implications associated with an expanded use of electrofishing for
5

bass sampling. Perhaps sampling protocol should be developed to support sampling efforts using
the electrofishing boat.
If time and resources permit, bass will be sampled from Hancock Pond in 1998 using
nighttime angling techniques. Resulting catch rate information will further efforts to evaluate the
relative performance and efficiency of available bass sampling strategies.
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PROJECT
This report has been funded in part by the Federal Aid in Sport Fish
Restoration Program. This is a cooperative effort involving federal and state
government agencies. The program is designed to increase sport fishing and
boating opportunities through the wise investment of anglers' and boaters' tax
dollars in state sport fishery projects. This program which was funded in· 1950
was named the Dingell-Johnson Act in recognition of the congressmen who
spearheaded this effort. In 1984 this act was amended through the WallopBreaux Amendment (also named for the congressional sponsors) and provided a threefold increase in Federal monies for sportfish restoration, aquatic
education and motorboat access.
The Program is an outstanding example of a "user pays-user benefits",
or "user fee" program. In this case, anglers and boaters are the users. Briefly,
anglers and boaters are responsible for payment of fishing tackle excise
taxes, motorboat fuel taxes, and import duties on tackle and boats. These
monies are collected by the sport fishing industry, deposited in the Department
of Treasury, and are allocated the year following collection to state fishery
agencies for sport fisheries and boating access projects. Generally, each
project must be evaluated and approved by the U.S. Fish and Wildlife Service
(USFWS). The benefits provided by these projects to users complete the
cycle between "user pays - user benefits".
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